A definite tonsillitis was described in 217 cases, with appearance of exúdate in 104 instances. In addition to a number of cases of true diphtheria with Klebs-Loeffler bacilli, there were 17 cases with an exúdate so closely resembling diphtheria that antitoxin was adminis¬ tered. In the latter group Klebs-Loeffler bacilli were not found. Enlargement of the cervical glands was one of the most constant symptoms, occurring in 192 persons. Among other complications were 5 cases of peritonsillar abscess, 10 of otitis media, 1 of nephritis, and 14 of various skin eruptions, not including 4 cases of erysipelas.
Rheumatism of an acute or subacute type was described in 16 cases, and endocarditis in 6.
The duration of the disease gives some idea of its unusual severity and persistence. The average period of illness in nearly 200 cases recorded was between nine and ten days. Three patients died, two from septicemia and one from peritonitis developing soon after tonsillitis.
Relation of Sore Throat to Milk (a) Ina house-to-house canvass carried out by Drs. Thompson and Black, a special inquiry was made concerning the use of milk, cream or ice cream by the sore throat victims and concerning the dairy supplying each household.
In a total of 913 households investigated, 226 histories of sore throat were obtained. In 135 of these cases milk, cream or ice cream was used from a dairy that will be called "Dairy X." Since Dairy X supplied only 160 out of the 913 households, or 17.5 per cent., it is evident that its contribution of 135 out of a total of 226 cases, or 60 per cent., is excessive. (b) There are three large state institutions in Jacksonville, all using milk from their own dairy farms. The physicians in charge furnished us with accurate data on the incidence of sore throat with the approximate time of onset. Similar information was secured Chart 2.-Number of residents in several large institutions, the comparative prevalence of sore throat and the milk supply of each. Lined columns = num¬ ber of residents. Black columns = number of cases of sore throat. Note the high morbidity in the college supplied by Dairy X. regarding the occupants of a college dormitory and the permanent residents of a hospital. Both of the latter institutions depended on outside sources for milk. Table 1 and Chart 2 bring out sharply the high morbidity in the college. Most of the students were attacked between November 29 and December 21. On one day eighteen were taken ill. In a total of 200 students, eighty, or 40 per cent, were victims.
The college was supplied with milk and cream by the afore¬ mentioned Dairy X.
The morbidity in the four other institutions varied from less than 1 per cent, to 7.1 per cent, averaging 1.7 per cent.
An interesting situation at the Insane Hospital should be noted. Twenty-five attendants and other employees, of a total of 220, con¬ sulted the house physician for sore throat. These persons often had occasion to eat and drink outside the hospital premises. In spite of close daily contact of these attendants with their charges, only one of the 1,725 patients contracted sore throat during December and January. The element of contagion from one person to another seems to have been negligible.
Again, it may be emphasized that the morbidity of sore throat in the college supplied by Dairy X was over twenty times that of the four other institutions supplied by other dairies.
When a summary is made of 7,416 individuals investigated both in households and institutions, we find that approximately 1,000, or 13.5 per cent, were customers of Dairy X. Of the total of 348 cases of sore throat 215, or 62 per cent, were users of Dairy X milk (Table 2 ). Total number of cases of sore throat. 348
Cases of sore throat using milk of Dairy X.
215
Cases of sore throat using milk of other dairies. 133 Percentage of individuals supplied by Dairy X.
13.5
Percentage of cases of sore throat using milk of Dairy X.
62.0
Furthermore, among the 6,416 customers of other dairies, 133, or 2.1 per cent, developed sore throat, while among the 1,000 customers of Dairy X 215, or 21.5 per cent, contracted the disease (Chart 3).
INSPECTION OF COWS AND DAIRIES
For the inspection of the cows and dairies we were fortunate in securing the services of Mr. Kruger, an experienced dairy inspector in the Chicago health department. In previous epidemics of septic sore throat the dairy investigation has been limited to those herds supplying milk that was under suspi¬ cion. Such a procedure fails to give information of the prevalence of garget in other herds as a basis of comparison. Furthermore, it is important to know if streptococcus mastitis may exist without being pathogenic to man. For these reasons the scope of dairy inspection was broadened so as to include all the cows in the larger dairies supplying the city.
On each farm it was ascertained if any members of the farmer's household had been afflicted with sore throat. The cows were exam¬ ined carefully for caked bag or garget. Whenever garget was dis¬ covered, samples of the milk were taken separately in sterile tubes from each quarter of the bag under aseptic precautions, tightly sealed and forwarded at once to the Laboratory of Experimental Medicine, University of Illinois, Chicago.
In this manner inspection was made of 416 cows in thirty-eight different farms (Table 3) .
Eleven cows were found with garget, which is about 2.6 per cent.
As the prevalence of garget in the Chicago epidemic was 4.6 per cent., we are not warranted in assuming that this disease was unusually common in the cows near Jacksonville. All of the cows with mastitis were placed under quarantine by the Milk Committee of the local medical society. Two of the eleven cases were caused by streptococci.
These, it will be observed, came from farms that delivered milk to Dairy X.
In the farmers' families, six cases of sore throat were reported. None of them were milkers. All appeared after the outbreak of the epidemic. We think it is reasonable to assume, therefore, that these cases had no causal relation to the epidemic. Careful investigation, furthermore, failed to reveal any cases of sore throat about the dairies or distributing plants which could be brought into relation in any way with the outbreak of the epidemic. We thoroughly appreciate the importance of human "carriers" as possible sources for the infecting streptococci, but we could obtain no evidence that such persons played any role in the epidemic. THE PLANT OF DAIRY X Dairy X obtained its milk and cream from many farmers. The company sells milk and butter and a great deal of cream. It furnishes cream to the largest manufacturer and distributor of ice cream in the city. At the creamery plant is a pasteurizing apparatus which subjects the milk to a temperature of from 140 to 145 F. for a short and entirely inadequate period. Cream was not pasteurised at all during the zvinter. None of the employees at the plant suffered from tonsillitis during the winter.
BACTERIOLOGICAL INVESTIGATION
The clinical symptoms, the general course of the disease, the char¬ acter of the epidemic and its evident connection with the milk-supply would suggest at once that we have to do with a streptococcus infection, similar in character to the Chicago, Boston and Baltimore epidemics. Furthermore, the reports of throat examinations made by local physi¬ cians indicated the presence of numerous diplococci and streptococci in the smears obtained from the patients. Diphtheria was suspected often in these cases, but the cultures nearly always gave negative results for Bacillus diphtheriae, thereby showing that the infection was due to some other germ, probably streptococcus.
Owing to the fact that the epidemic was on the decline when the study began, not so many cultures from patients were obtained as we wished. In six typical cases, however, streptococci in large numbers were found as the predominating organism in smears and cultures of throat swabs. In one case an abscess occurred in the glands of the neck from which a pure growth of this organism resulted. The char¬ acteristics of these organisms isolated from throats will be considered later in connection with a discussion of the organisms obtained from the milk (Table 4) .
As already stated, in an inspection of 416 cows from dairies about Jacksonville, eleven animals were found with diseased udders, and samples of milk were obtained from ten for bactériologie examination. For this purpose the teats were cleansed and the first milk rejected. The milk was then collected directly in sterile test-tubes and immedi¬ ately sent to the laboratory for examination. The results are presented in Table 3 . Two cows were found having streptococcus mastitis. They were on different farms. The organisms were present in large num¬ bers in the milk together with many leukocytes. The presence of the pus was immediately detected in the form of a slimy sediment in the centrifuge tube. A small amount of blood was present in one of the samples. In one cow two quarters were infected, in the other animal the four quarters were involved. Staphylococci were found in the milk from seven cows. In one was a fine, small, Gram-negative bacillus in large numbers and in another animal was obtained in smears and cultures an anhemolytic streptococcus similar in many respects to the Streptococcus viridans, but with no definite pathogenic properties for animals.
The properties of the streptococci isolated from the throats and from the diseased cows have been studied and the results are given in Table 4 . Of the six strains isolated from the throats, four grow like Downloaded From: http://archinte.jamanetwork.com/ by a Western University User on 06/08/2015 the streptococcus isolated during the Chicago epidemic two years ago.1 The other two do not show these properties as distinctly and closely resemble the ordinary hemolytic streptococcus. The two strains iso¬ lated from the udders of the cows show capsules, a narrow zone of hemolysis, and are pathogenic for rabbits in doses of one to two slant agar tubes, producing multiple arthritis in from three to four days. They clearly belong to the Streptococcus pyogenes group and corre¬ spond to the epidemic streptococcus found in the throats. In Table 4 are given the properties of these various streptococci and their reac¬ tions on different sugars. The organisms from the cows and from the throats agree in practically every detail. For comparison, Nos. 11 and 12 are typical streptococci isolated two years ago during the Chicago milk epidemic of sore throat. It will be seen that they do not differ essentially from the organisms isolated in the Jacksonville epidemic.
VIABILITY OF GERMS IN MILK PRODUCTS
During the study of this epidemic, questions were frequently asked as to the infectivity of sour milk, buttermilk, butter, cream, ice cream, 1. Davis : Bacteriologic Study of Streptococci in Milk in Relation to Epidemic Sore Throat, Jour. Am. Med. Assn., 1912 , lviii, 1852 etc. A somewhat detailed study of this problem is now being made, which will be reported in full later. Here only some general statements will be made. During the process of souring, hemolytic and epidemic cocci are gradually killed, as may readily be shown by making plates at regular intervals. These organisms are killed in three hours or less by the acidity of sour milk (forty-eight hours after curdling) and butter¬ milk. They die out in ordinary butter in the course of a few days. This is also due to the acidity, for in neutral butter they live for a long time. In ice cream streptococci remain alive for at least three weeks and without any appreciable diminution in number or virulence. Ice cream would seem to be the medium par excellence for the transmission and preservation of dangerous streptococci. Separator cream contains more organisms than the whole milk, and the skimmed milk contains less. The sediment contains large numbers. These facts are explained thus : The fat particles as they ascend carry with them mechanically a certain number of streptococci and other germs. On the other hand, many organisms are thrown down by centrifugation. In this way the number of organisms in the cream and the sediment is increased, while in the skimmed milk there is a decrease. Hemolytic and epidemic streptococci ordinarily do not multiply to any extent at 20 C. (68 F). At 27 C. (80.6 F.) there is little or no multiplication during the first six hours in milk (sterile or commercial), but at the end of twenty-four hours, in sterile litmus milk there is considerable multiplication. In ordinar}' commercial milk containing the common milk bacteria this multiplication is largely inhibited by the growth of these contaminating germs. Therefore, probably under few or no conditions met in the ordinary handling of milk can any appreciable multiplication of hemo¬ lytic or epidemic streptococci occur.
Even under most favorable temperature conditions multiplication of these streptococci in sterile milk does not begin for from two to three hours. It is, therefore, impossible for any appreciable increase of the dangerous streptococci to occur during the short time while the temperature of milk is being raised and lowered in the process of pasteurization. SUMMARY 1. The epidemic of septic sore throat began abruptly, was most active in the first four weeks and gradually subsided after about eight weeks.
2. There were 348 cases of sore throat, most of them complicated by enlargement of the cervical glands and many by a marked exúdate. Cultures from a number of throats showed a hemolytic streptococcus.
3. In a canvass of 913 households, in 60 per cent, of the cases of sore throats, milk or cream from Dairy X was used, although this dairy supplied only 17.5 per cent, of the households.
4. The morbidity rate in one institution supplied by Dairy X was 40 per cent. ; in four other institutions supplied by other dairies it averaged 1.7 per cent. 5. Among 1,000 customers of Dairy X, 215, or 21.5 per cent., developed sore throat, whereas among 6,416 customers of other dairies, 133, or 2.1 per cent., developed the disease.
6. As a result of a systematic inspection of 416 cows on thirty-eight dairy farms, eleven cows with garget were found. 7. Bacteriological examinations revealed hemolytic streptococci in the milk of two of these diseased cows. The milk of both of these cows was distributed by Dairy X.8 . As Dairy X did not pasteurize the cream at all and the milk very inadequately, we may conclude that the streptococci originating in the bovine mastitis were probably responsible for the epidemic. 9. A study of these streptococci under varying conditions in the milk shews these characteristics :
(a) They do not appreciably multiply at room or warm tempera¬ tures because of the inhibiting influence of other milk bacteria.
(b) They are soon killed by the acidity of sour milk or buttermilk.
(c) They die out in ordinary butter in a few days, probably because of the acids present.
(d) They live in ice cream for at least three weeks without appre¬ ciable loss of numbers or virulence. Ice cream, therefore, is a pecu¬ liarly favorable medium for the dissemination of the germs.
10. Because of the extensive distribution of ice cream, manufac¬ tured from the Dairy X cream, we suspect that ice cream played an important rôle as a carrier in this epidemic.
